Introduction and Motivation
This work has been developed in the general frame of the numerical resolution of the linear elastodynamic equations in geometrically complex domains. In this kind of problems not only the precision but also the speed of the method is important. That is why we have chosen explicit schemes based on quadrilateral regular meshes to solve them. As it is classical, the stability is relied to a CFL like condition, that is,
for some constant C c , and where t and x are respectively the time and space steps of the discretization. In the other hand, a dispersion analysis shows us that the scheme is more accurate when we take the greatest value for this ratio. Sometimes, due to the sti behavior of the solution in some regions, a local mesh re nement is required. Clearly, if we take the same time step in all the domain, it will be constrained by the condition (1) in the nest grid. That will imply an important computational cost and will produce numerical dispersion in the coarse grid. In order to avoid this, we can use a method with a local time step in the re ned sub-domains having the same ratio between t and x in all the computational domain. There are several ways to do that. The simplest one is the so called interpolation technique. We interpolate the solution with some already known values to use the interior scheme everywhere. The main problem of this kind of schemes is that, in general, to ensure the stability we must satisfy a stronger CFL condition 3]. Moreover, the analysis is not completely clear. To overcome these di culties we propose to apply the method introduced in 3] for the Maxwell equations to our problem. It will guaranty the stability under the usual CFL condition (1).
The Linear Elastodynamic Equations
The model problem we consider is the resolution of the linear elastodynamic equations on the so called velocity-stress mixed formulation in a domain IR d completed by initial and boundary conditions, where the unknowns are the velocity eld v and the stress tensor . As usual is the density, A is the inverse of the elasticity tensor and "(v) = 1 2 (rv + (rv) t ) is the Cauchy strain tensor. Let us decompose our domain into two non overlapping sub-domains 1 and 2 separated by a boundary (Figure 1 ). In 2 we wish to use a twice ner grid than in 1 . The idea is to consider two di erent problems with solutions ( 1 ; v 1 ) and ( 2 ; v 2 ) where the equations to be satis ed are the same as in (2) but set in domains 1 and 2 respectively. To couple the two systems, we impose the transmission conditions
1 n = 2 n on , (4) where n is the outward unit normal vector to 1 .
We derive a weak formulation of the problem following the mortar methods techniques by introducing a new unknown j de ned on that can be interpreted as the trace of the velocity eld v. If we consider the spaces Therefore, to complete (5), we will consider the following three equations consistent with (3) and (4) 
Error analysis
In this kind of problems we can distinguish two sources of error
The space discretization and the change of space step between 1 and 2 .
The time discretization and the change of time step between 1 and 2 .
Up to now, we have not studied the rst kind of error but all the techniques developed for the analysis of the mortar elements method 1,2], which relies in the second Strang's lemma, should be applicable. The study of the second type of error appears to be more original and has already been done in the 1{D case. analysis we can show that the error estimate is optimal. The constant appearing in (7), that blows up when goes to 1, expresses the fact that the method is not strongly convergent for this value of the parameter. However we obtain good results for values really close to the limit value.
Numerical Results in 2{D
In the numerical experiment we show the velocity eld of a 2{D elastic wave emitted by a regular source in an homogeneous anisotropic material. We show an example with some successive re nements where we have 15 points per wavelength in the coarsest grid, 120 in the nest one and = 0:95 C c . 
